Background: The consumption of the recommended amount of fruits and vegetables is believed to help prevent nutrient deficiency disorders and lower the risk of several chronic diseases. Information on the disparity of fruit and vegetable consumption may be useful in designing targeted health promotion programs for increasing fruit and vegetable consumption. The objective of this pilot study was to examine disparities in fruit and vegetable consumption among Houston residents based on sociodemographic characteristics. Methods: The authors conducted bivariate and multivariate analyses to examine the associations between sociodemographic characteristics and fruit and vegetable consumption using a random digit dialing (RDD) health survey data (N = 1001) collected in Houston, Texas. Results: Bivariate analysis showed that there were significant associations between fruit and vegetable consumption and education (P < .01); race/ethnicity (P < .001); marital status (P < .001); and employment status (P < .05). Multivariate analysis indicated that fruit and vegetable consumption pattern could be significantly (P ≤ .05) predicted by gender, race, and marital status. Respondents who were of other race category were less likely than whites to consume fruits and vegetables, while married respondents and women were more likely to consume fruits and vegetables compared to the unmarried and men, respectively. Implications: Health promotion programs aimed at increasing the consumption of fruits and vegetables should consider developing targeted intervention for men, people with less formal education, minority race/ethnicity, people who are unemployed, and those who are unmarried.
Consumption of fruits and vegetables has been reported by researchers as a practical and important way to optimize nutrition, to reduce disease risk, and to maximize good health. Recommended amount (5+ servings per day) of fruit and vegetable consumption may lower the risk of several chronic diseases [1] [2] [3] and inadequate fruit and vegetable consumption has been associated with nutrient deficiency disorders and increase in the risk of developing a number of chronic diseases. 4 The World Health Organization (WHO) estimates that with an increase in regular intake of the recommended amount of fruits and vegetables, up to 2.7 million lives could potentially be saved each year. A recently published WHO/FAO (Food and Agriculture Organization) report recommends the intake of a minimum of 400g of fruits and vegetables, equivalent to 3 to 5 servings per day (excluding potatoes and other starchy tubers), for the prevention of chronic diseases. 2 However, there is a lack of scholastic information on disparities related to fruit and vegetable consumption in Houston, Texas.
The Healthy People 2010 objectives aimed for at least 75% of Americans to consume the recommended 2 or more daily servings of fruits, and for at least 50% of Americans to eat the recommended 3 or more servings of vegetables daily. BRFSS data for 2009 suggests that only 22.7% of residents in Harris County (where most of Houston is located) consumed 5 or more servings of fruits and vegetables per day. 5 A recently published report by the Centers for Disease Control and Prevention (CDC) has shown that an estimated 32.5% of US adults consumed fruits 2 or more times per day and 26.3% consumed vegetables 3 or more times per day, which is far below the national objective. 6 The same study also reports that fruit and vegetable consumption has declined in 2009 compared to 2000.
Another CDC publication reported that the prevalence of consuming fruits 2 or more times per day was lower among men (28.7%) than among women (36.4%); older people (>65 years) consumed more fruits and vegetables compared to younger people (35-44 years). 4 The same report also associated education and income with fruit and vegetable consumption, and indicated that people with a higher level of education and income consumed more fruits and vegetables. A strong positive association has also been reported between fruit and vegetable consumption and total household income, highest household education, gender, and marital status. 7 This article describes the disparities in fruit and vegetable consumption by examining the associations between fruit and vegetable consumption and selected sociodemographic factors.
Methods
Data obtained from a cross-sectional, random digit dialing (RDD) survey of health status conducted in Houston, Texas, in 2008, was used for this analysis. The sampling frame for the city of Houston was defined by a list of 85 zip codes, including those falling partially within the city boundaries. Telephone samples were provided by Survey Sampling International, LLC (SSI). The main sample, designed to represent all Houston households with telephones, was drawn using standard list-assisted RDD methodology from telephone exchanges that serve the Houston area. The total number of sample for this study was 1001.
Interviews were conducted and completed in 2 weeks between July 18 and July 31, 2008. Princeton Data Source, a survey research company, was contracted to carry out the telephone interviews. A maximum of 7 attempts were made to contact every sampled telephone number at different times of the day and each number was contacted at least once during working hours. For each household contacted, interviewers asked to speak with the adult male currently at home. If no male was available, interviewers asked to speak with the adult female at home. The survey instrument and study protocol was reviewed by the Houston Department of Health and Human Services Internal Review Board and deemed exempt (exemption #5).
Fruit and vegetable consumption per day was the dependent variable used for the current study and was measured with a binary response set of "yes" or "no" to the question: "On average, do you eat at least 3 to 5 servings of FV per day?" The independent variables examined in the current study included age, gender, education, race/ethnicity, marital status, and employment status. Race/ethnicity was categorized into the following 4 groups: whites, blacks, Hispanics, and others (race/ethnicity other than whites, blacks, and Hispanics).
The association between the sociodemographic characteristics and fruit and vegetable consumption was examined using chi-square statistics in a bivariate analysis. Multiple logistic regression analyses were used to predict the factors associated with the fruit and vegetable consumption pattern in Houston, Texas. All data analyses were conducted using SAS version 9.1.3 (SAS ® Institute, Cary, NC).
Results
Our finding indicates that 55.8% of the respondents consumed 3 to 5 servings of fruits and vegetables on a daily basis. Table 1 presents the association of fruit and vegetable consumption and the independent variables. The analysis showed that there were significant associations between fruit and vegetable consumption and education (P < .01); race/ethnicity (P < .001); marital status (P < .001); and employment status (P < .05). College educated respondents consumed more fruits and vegetables compared to those with fewer years of education. Hispanics consumed more fruits and vegetables than respondents of any other races. Likewise, respondents who were employed and those who were married reported a higher consumption of fruits and vegetables than unemployed and unmarried ones, respectively. However, there were no significant differences observed by respondents' age and gender in fruit and vegetable consumption patterns.
Multivariate analysis (Table 2) showed that fruit and vegetable consumption pattern could be significantly (P < .05) predicted by gender, race, and marital status. The results indicated that respondents who were of other races were less likely than whites to consume fruit and vegetable (adjusted odds ratio [AOR] = 0.44; P = .0544). Married respondents (AOR = 2.19; P = .0004) and women (AOR = 1.62; P = .0250) were more likely to consume fruits and vegetables compared to those who were unmarried and men, respectively.
Discussion
The results suggest 5 key areas of disparities in fruit and vegetable consumption. First, we observed that more proportions of college graduates consumed fruits and vegetables than other educational groups, which is consistent with earlier findings. 6, 8, 9 It is likely that educational attainment provides opportunity for the acquisition of information about the nutritional values of fruit and vegetable consumption or perhaps knowledge of health and chronic diseases. This may also be linked with income, as people with higher education may have a higher income as well. However, it was not possible to evaluate the impact of income on the consumption pattern in the present study because of a low response rate for this question. Furthermore, research is needed to ascertain whether having higher education is associated with the consumption of adequate fruits and vegetables, or whether knowledge about health benefits of fruits and vegetables is sufficient in itself to result in adequate fruit and vegetable intake, regardless of educational level.
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Second, there exists a disparity in fruit and vegetable consumption by race/ethnicity. Few studies have examined the association between race/ethnicity and fruit and vegetable consumption with the findings being generally inconsistent. 9 Given the paucity of knowledge in this area, our findings may be important and warrant further confirmatory studies. Limited literature indicates that prevalence of fruit consumption among all race/ethnicity is higher among Hispanics. However, in contrast, the prevalence of vegetable consumption among Hispanics was lowest when compared to the other races/ethnicities. 4 Third, there exists a disparity in fruit and vegetable consumption among those who were married and those who were unmarried, a result that is consistent with the previous finding. 7 People are more likely to consume more fruits and vegetables when eating meals with others, such as in a typical family setting, than when eating alone. Rasmussen et al 9 noted that shared family meals had significant positive influence on the fruit and vegetable consumption pattern. 9 Fourth, our findings indicated that there exists a disparity in fruit and vegetable consumption by employment status (P < .05), with employed people consuming more fruits and vegetables than those who are unemployed. Findings from a meta-analysis by Rasmussen et al 9 had indicated that socioeconomic status, particularly income, was positively associated with fruit and vegetable consumption pattern. We speculate that the absolute cost of fruits and vegetables, in relation to income group, is likely to impact the level of consumption of fruits and vegetables. Also, a recent governmental research brief posits that a household's income is positively associated with expenditure in fruits and vegetables. 10 Fruits and vegetables are becoming less affordable, as their relative price has recently increased in relation to the consumer price index. This can negatively impact the consumption of fruits and vegetables, especially for those with a low income. People with a lower income are also more likely to live in areas with fewer grocery stores, and the stores that are in close proximity may not offer healthy foods at an affordable price. While fruit and vegetable prices may be considered a barrier to consumption by low-income consumers, it is also noteworthy to mention that small change in the income stream of low-income households was reported to have no positive impact on their expenditure on fruits and vegetables. 11 Although we did not find any significant independent association of age and gender with consumption of fruits and vegetables in the current study, multivariate analysis indicated that women were approximately 2 times more likely than men to consume more fruits and vegetables (AOR = 1.62; P < .025). This finding supports an earlier report that more women than men perceived fruits and vegetables as healthy foods. 12 Furthermore, literature suggests that gender is the most important factor of compliance with fruit and vegetable recommendations for adults. 13 There could be several other determinants of fruit and vegetable consumption, including those presented by Rasmussen et al, 9 that this study did not examine. This study therefore serves as a pilot study and is intended to provide baseline information that could be useful for more comprehensive work to establish the determinants of fruit and vegetable consumption patterns among Houston residents.
The fruit and vegetable consumption in Houston appears encouraging compared to the national average. However, BRFSS data indicates that 22.7% of residents of Harris County-a surrogate for Houston-consume 5 or more servings of fruits and vegetables. 5 We speculate that the difference may be because of the variation in outcome measures used in our study, where we used 3 to 5 servings per day. In addition to this, the BRFSS sample size for Harris County was smaller than the current study (n = 273 vs N = 1001). Further research studies are warranted to estimate the prevalence of fruit and vegetable consumption using standardized measures. We also recommend further exploration of the determinants of fruit and vegetable consumption among Houston residents.
Given the well-documented evidence that the consumption of the recommended amount of fruits and vegetables on a daily basis is effective for managing weight and preventing chronic diseases, and important for growth, 2,14 health promotion programs aimed at increasing the intake of fruits and vegetables should consider targeting men, those who are less educated, and those who are unmarried.
Limitations of Study
The findings of our study are subject to at least 4 limitations. First, this RDD survey did not include persons without landline telephones or those residing in institutions, so the results might not be representative of certain Houston populations. Second, the survey had a low response rate (24.6%), which might result in an overestimation or underestimation of fruit and vegetable consumption among Houston residents. Third, we did not use household income in our study because of a low response rate. Finally, the finding on fruit and vegetable consumption patterns was based on a dichotomous variable, where we asked whether participants ate 3 to 5 servings of fruits and vegetables per day or not, whereas Healthy People 2010 objectives are based on the number of servings per day.
In addition, we assume that those who may have consumed more than 5 servings of fruits and vegetables a day have also responded to the question saying "yes." This difference in intake measurement might lead to the misclassification of some participants, resulting in either overestimation or underestimation of persons meeting national fruit and vegetable consumption guidelines.
Implications for Health Promotion
The determinants of fruit and vegetable consumption patterns in general are complex and would require further research to clearly establish that in our population. In the face of ongoing changes in the nutrition environment, decreasing availability of healthy foods and a shift toward excessive fat consumption, there is a need to promote fruits and vegetables as an integral part of a balanced diet. Findings from this study revealed that there are disparities in fruit and vegetable consumption by gender, educational and marital status, race/ ethnicity, and employment status in Houston, Texas. Thus, it is important that health promotion programs aimed at increasing fruit and vegetable consumption should consider developing targeted intervention. Such interventions should be targeted especially for men, people with less formal education, minorities, people who are unemployed, and unmarried individuals. Also, enactment of policies affecting fruit and vegetable consumption among these target groups may be a useful strategy to promote the consumption of fruits and vegetables, for example, price reduction for consumers of fruits and vegetables through lower taxes. Given the ethnic diversity among residents of Houston, Texas, and the finding that minorities are less likely to consume fruits and vegetables compared to other races, it is imperative that the health promotion messages concerning fruit and vegetable consumption need to be culturally relevant to the target groups. Also, these messages should be integrated into guidelines with other healthy diet messages.
